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 Developed and implemented a set of mathematical models and the 

means of their computer implementation, allowing to predict the kinetics of the stress-
strain state of welded aluminum pipe elements with three-dimensional defects. Criteria 
for the initiation of macro destruction are proposed. The peculiarities of the influence 
of such defects on the structural state under the effect of internal pressure are 
considered. 
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. In the article on the example of optimization of thermophysical 

characteristics of internal heaters of an electric industrial furnace, the applied problem 
of finding a numerical solution of IHCP for the search of optimal temperatures is 
described. The aim of the work is the modification and application of multigrid 
method of IHCP solution. On the basis of the proposed method, mathematical and 
computer modeling of thermal processes in the elements of turbomachines, boiler 
plants, internal combustion engines, non-ferrous metallurgy aggregates, and the 
determination of the thermophysical properties of polycrystalline superhard materials 
is carried out. 
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